The International Food Policy Research Institute (IFPRI), established in 1975, provides research-based policy solutions to sustainably reduce poverty and end hunger and malnutrition. IFPRI's strategic research aims to foster a climate-resilient and sustainable food supply; promote healthy diets and nutrition for all; build inclusive and efficient markets, trade systems, and food industries; transform agricultural and rural economies; and strengthen institutions and governance. Gender is integrated in all the Institute's work. Partnerships, communications, capacity strengthening, and data and knowledge management are essential components to translate IFPRI's research from action to impact. The Institute's regional and country programs play a critical role in responding to demand for food policy research and in delivering holistic support for country-led development. IFPRI collaborates with partners around the world.
During the past 15 years, several papers have been written on the impact of export duties and other barriers to exports in Argentina. The area of analysis (poverty, employment, public revenues, and so on) and the methodology have varied in each case. However, most of the literature is based on partial equilibrium frameworks or does not consider dynamic effects for projections of the most important economic variables (such as gross domestic product, or GDP; exports; agricultural production; and employment). Additionally, most of those studies were done in the first decade of the new millennium, when food prices and the evolution of trade and global growth were different from their current context.
In December 2015, the new Argentine government repealed taxes on exports of agroindustrial goods, except for soybeans (and their by-products), on which an initial reduction of 5 percentage points was established. Likewise, the government also eliminated the quantitative restrictions that existed for some products until that moment.
Based on these changes in legislation, this study aims to analyze the impact of changes in export duties and export restrictions on Argentina's economy, measuring their impact on different economic variables. The scenario also includes the elimination of other nontariff barriers to export. The paper finds that export taxes and restrictions in Argentina do affect world prices and the country's terms of trade, and that their removal leads to declines in the world prices of the products involved (negatively affecting producers of similar products in other countries but benefiting consumers). Second, the removal of export taxes and restrictions leads to some increases in GDP and welfare in Argentina, but with a variety of effects on productive sectors: those benefiting from the policy reduction increase, but the rest tend to contract. Third, the reduction in export taxes increases the government's deficit and negatively affects investment, through a crowding-out effect. To avoid the latter effect, another simulation considers the level of a compensatory increase in the consumption tax. Fourth-and contrary to the idea that the elimination of the export tax differential in the oilseeds value chain would lead to a decline in the production of the processed products (such as soybean oil)-the simulations show that when the elimination of the differential is combined with an overall reduction of export taxes, both primary and processed products of the same item expand.
INTRODUCTION
Export taxes have been used in many countries. They have multiple effects, including on the terms of trade (resulting from the market power of key suppliers), on the reduction and stabilization of consumer prices (which influence food security) or of intermediate input prices (which may affect in different ways the processed goods using them), on government revenues, and on income distribution. These taxes can also create serious negative externalities for trade partners and affect long term investment and innovations in the targeted sectors. Recent years have been marked by a renewal of interest in this issue from the trade community. The 2007-2008 food price crisis shed light on export policies' dangerous consequences for food security during periods of price spikes (Anderson and Martin 2011; Bouët and Laborde 2011) .
At the end of 2015, the new Argentine government repealed taxes on exports of agroindustrial goods, except for soybeans (and by-products), with an initial reduction of 5 percentage points. At the same time, the current administration also eliminated export duties for other industrial goods (most of which had a rate of around 5 percent) but retained them on fossil fuels and other specific mineral products. In a subsequent decision, the export tax on fossil fuels was eliminated. As for the soybean complex, a yearly reduction of 5 percentage points until 2021 was announced. In October 2016, however, it was decided not to implement the scheduled tariff reduction for the oilseed complex in 2017. Decree 1343/2016 in early 2017 established a 0.5 percentage point monthly reduction, starting in January 2018 and reaching an export tax rate of 18 percent in December 2019.
However, in September 2018 the tariff reduction scheme was modified again. By Decree No. 793/2018 (Official Gazette of the Republic of Argentina 2018), an emergency tax on exports was implemented for the entire basket of goods, applying an additional rate of 12 percent of the free on board value. In this case, mobile export duties were set, since the 12 percent of the imposition cannot exceed 3 Argentine pesos (AR$3) per US$1 for manufactured goods, or AR$4 per US$1 for primary goods.
In this way, those products that were already taxed, such as soybeans and their by-products, saw export taxes increased by 12 percent (thus, soybeans raised their export tax payments to around 29 percent, depending on the exchange rate). The same decree also advanced the scheme of reduction of export tax rate for soybeans and vegetable oils, which is expected to reach 18 percent and 15 percent, respectively, by December 2019. Under the new regime, 12 percent is added (but not more than AR$3 or AR$4 per US$1) to the previous tax rate (the duty rate now is about 29 percent for soybeans and 26 percent for oil).
In addition, export duties were also applied for services (previously excluded), with a 12 percent duty, but not higher than AR$4 per US$1, applicable only to exports exceeding US$600 million per year (Decree No. 1201 /2018 , Official Gazette 2018 . In both cases (goods and services), the measure was fixed on a transitory basis, until December 31, 2020.
Based on the previous changes in legislation, this study aims to analyze the impact of changes in agricultural export duties on Argentina's economy, measuring its impact on different economic variables. The scenario also includes the elimination of other nontariff barriers (NTBs) on agricultural exports. Due to the progress of the work, the recent reimplementation of export rights has not been incorporated in this analysis, although it will be included in subsequent updates. Nevertheless, the purpose of this paper is to show the effect of export duties on certain economic macro variables, so that the exercise carried out fully complies with the objective.
However, our analysis has its limitations, since the scope of this exercise involves a wide range of situations regarding export tax policies. We consider export taxes to be fixed and removed exogenously, independent of the level of world prices and the actions of other countries. By doing so, we eliminate strategic interactions. We discuss other aspects of our framework below.
PREVIOUS WORK
During the past 15 years, several papers have been written on the impact of export duties and other barriers to exports in Argentina. The area of analysis (poverty, employment, public revenues, and so on) and the methodology have varied in each case. However, most of the literature has utilized a partial equilibrium framework. Those studies that used economywide models focused on comparative statics in the short term, not including medium-term projections for the most important economic variables (such as gross domestic product, or GDP; exports; agricultural production; and employment). Additionally, most of those studies were done during the first decade of the new millennium, when food prices and the evolution of trade and global growth were different from their current context.
Here we briefly review several of the main studies. Sturzenegger (2007) , using econometric estimates with data on prices and the exchange rate since 1960, showed that export duties were higher when there were increases in relative prices benefiting the products taxed and when the multilateral exchange rate moved in favor of exports. In Sturzenegger's analysis, then, export duties moved to compensate increases in agricultural profitability.
Di Gresia and colleagues (2006) , based on the Argentina Permanent Household Survey, analyzed the impact of the elimination of export taxes on poverty and indigence. Using the valuation of the basic food basket, they calculated the impact on poverty of increased prices resulting from the elimination of export duties. The result estimated that a total elimination of export duties would generate 1.2 million new poor, increasing the poverty rate from 20.5 percent to 25.6 percent. However, it should be mentioned that this study measured only the direct effects in the short term, excluding the adjustments on other economic sectors, which could reverse, at least in part, the direct impact of the export taxes on poverty (Ivanic and Martin, 2014 ). 1 Nogués and colleagues (2007) used a partial equilibrium model to analyze the effects of trade policies on Argentina's agro-industrial sectors. They estimated that elimination of export taxes would increase aggregate agro-industrial value-added by about 32.6 percent, increase GDP by between 2 and 4 percent (under the partial equilibrium assumption that the non-agro-industrial GDP stays the same), and lead to an expansion of employment by 300,000 jobs in the agro-industrial sector and related activities (there is no general equilibrium analysis of total employment). Then they utilized a simple elasticity approach to tie GDP growth to poverty reduction, estimating that the incidence of poverty, after increasing on impact, would decline after about two years by a range that fluctuates between -1.4 and -6.9 percent (but extreme poverty, or indigence, would increase).
In particular, the results of Nogués and colleagues (2007) showed that elimination of export barriers would increase production and employment levels of primary agriculture more than it would increase those levels in the processing stages of the agro-industrial chains. This is because differential export taxes-higher tax levels for primary than for industrial producers-increase effective protection of the processing stages to the detriment of primary producers. Therefore, the elimination of these barriers would have a more positive impact on the primary producers than on the industrial sectors. Deese and Reeder (2007) used an equilibrium displacement model to simulate the effect of changes in export taxes on soybean products. The results showed that removing export taxes on soybean oil and meal, but continuing the tax on soybeans, would cause exports of meal and oil to rise and exports of soybeans to fall. Exports of each product would increase when taxed uniformly at 10 percent. Removal of the taxes on all soybean products would increase exports of each product. This work also showed that Argentine export taxes on soybeans, soybean oil, and soybean meal reduced the quantity of exports by about 4.5 percent for each product. This reduction in the quantity of exports increases the world price of soybeans. Bouët, Estrades, and Laborde (2014) performed a partial equilibrium analysis on export duties on the soybean value chain for Argentina and other countries that produce and consume primary and processed oilseeds. According to their estimates, Argentina's overall welfare will decline by about US$900 million because the losses for consumers and for government revenue are larger than the welfare increases for producers. In fact, for the latter, the elimination of export taxes is expected to augment both production in the first stage of the value chain and exports. But also, production of soybean meals and oils increases, showing that the potential negative impact on production of the elimination of the 1 In a sample of developing countries, Ivanic and Martin found that poverty increases from the impact of food price increases but that those price changes in the long run could be favorable to the poor when there are also increases in wages for unskilled workers resulting from higher food prices. Two exceptions are female-headed households (where wages may not go up as much as very large food price increases) and urban households. These are simulated results based on estimates of the elasticity of wages with respect to food prices. differential export tax on processed products is more than compensated by the positive influence of the increase in the production of the primary product, which, as an input in the production of the processed product, helps expand production of the processed product as well. 2 The same authors published another paper using a detailed global dataset on export taxes (GTAP7.1) and the MIRAGE global computable general equilibrium model to assess the impact of export taxes on the world economy. The authors found that if all export taxes (that is, not only those on agricultural products) in the world were removed, global welfare would increase by 0.23 percent. However, they found that some countries, such as Argentina, could experience income losses because of terms-oftrade effects. Still, for Argentina, 80 percent of the national income losses would come from the removal of taxes on the oil and mining sectors. Cicowiez, Díaz-Bonilla, and Díaz-Bonilla (2009, 2010) studied the economic, poverty, and income inequality impacts of both world and domestic trade reform in Argentina, with a special focus on export taxes, using a computable general equilibrium (CGE) model and microsimulations. In this work, the authors showed that GDP would decrease by 1.7 percent in the case of elimination of all export taxes in Argentina, and by 0.9 percent in the case of elimination of only agricultural export taxes. This result derives from the interaction of an appreciating exchange rate, the primarization of agro-industrial production, and the negative impact on industries using as inputs primary commodities that now increase in value. In these simulations, the decline in GDP generated by the elimination of export taxes results from the negative impact on nonagricultural GDP, outweighing the positive impact on agricultural value-added following the change in relative prices. The shift of incentives toward agriculture affects production in other sectors through the usual general equilibrium effect of taking capital and labor away from them. A consequence of the export orientation of agricultural products in Argentina is that food consumption by households declines in all scenarios when export taxes are eliminated. These papers also showed that unemployment increases in most of the simulations that include the elimination of export taxes, with the exception of the scenario that combines complete own liberalization with liberalization in the rest of the world for all products (but not when that scenario covers only agricultural products). The model used in this paper, however, does not include the medium-to longterm dynamic effects on production and technological innovation that may result from policy reforms. Nogués (2011) , and Regúnaga and Tejeda Rodríguez (2015) quantified the impacts that the export taxes and NTBs on exports have had on domestic producer and consumer prices in Argentina. The analysis concluded that quantitative export restrictions have reduced producer prices nearly as much as the high export taxes. Additionally, the producer price effects produced by these restrictions have been more unstable than those related to either international prices or export taxes. At the consumer level, the analysis shows that for several products the correlations between producer and consumer prices are low or close to nil. These authors' conclusions emerging from these dual effects-the serious impact of export barriers on producer prices and their low impact on consumer prices-is that export barriers have failed to achieve the primary objective of securing low prices to local consumers, and this failure has come at a high price in terms of forgone agricultural output.
ARGENTINA EXPORT DUTIES
Export duties in Argentina were imposed horizontally in almost all exports, including agricultural products (where they were particularly high), metal raw materials and other minerals, hides and skins, oil and natural gas, capital goods, and oil derivatives, among other goods. Export taxes, other things being equal, have an "inverse tariff escalation structure": raw materials are taxed higher than processed goods, which provides a cost incentive to the domestic industry and keeps internal prices relatively low.
Under the Argentine legislation, export duties were used as price policy tools-to soften the impact of exchange rate fluctuations on domestic prices, especially those of key products in the consumption basket of families 3 -and as a fiscal measure, depending on the situation of the public finances. 4 Moreover, the Argentine government considered export duties to be a valid development tool, to counter the import tariff escalation that existed in many importing countries, forcing exporting countries to be mere suppliers of raw materials. 5 The tax base for calculating the duty was generally the free on board (FOB) value less the cost, insurance, and freight (CIF) value of the imported goods incorporated in the product exported. For some agricultural products (included in Law No. 21.453/1976) , the basis of calculation was the tax base (index price, FOB value, or minimum or equivalent FOB value) in force on the closing date of each sale, 6 or the "official price." 7 Export taxes were reimplemented to temporarily support public funds in the Argentine crisis of 2001 and to counteract the increase in prices resulting from the currency devaluation (of the Argentine peso). Despite being announced as temporary, they were not eliminated and became important for public finances and as a feature of Argentina's trade policy in the last 15 years.
Since 2002, all Argentine exports, with the exception of some dairy products (34 eight-digit tariff lines), have been subject to export duties, 8 percent. The 5 percent rate was the general rate and applied to 97.5 percent of the tariff universe. The other rates applied were 10 percent, 13 percent, 15 percent, 20 percent, 23 percent, 30 percent, 32 percent, 35 percent, 40 percent, 45 percent, and 100 percent, depending on the goods. The 100 percent rate, which did not exist in 2006, applies to natural gas (HS 2711.11.00 and HS 2711.21.00). In general, export duties were ad valorem; however, the export duty for crude oil is calculated in base on the international price of oil.
At the same time, there are some special regimes as far as export duties are concerned. For example, exports for consumption in free zones are subject to an export tax equivalent to 15 percent of that which prevails in the general customs territory. 9 The mining enterprises that qualify for the mining investment regime benefit from fiscal stability, and this regime also includes export levies. At the same time, some goods or types of goods are exempt from export duty. This applies, for example, to goods imported temporarily and incorporated into exports; 10 material intended to advertise tourism and the holding of fairs and exhibitions; and goods, up to a limit of US$2,000, carried personally by travelers on their way to Mercosur countries, provided the corresponding commercial invoice can be produced.
The importance of export duties for Argentina's finances can be seen in Table 3 .1. From 2006 to 2015, the tax revenue from export duties has increased progressively to reach AR$75,939 million in 2015 (almost US$7,900 million at the official exchange rate of that year). As a percentage of total tax revenue 9.8 10.2 13.4 10.5 11.1 10.0 9.0 6.5 7.2 4.9
Source: Authors, based on AFIP (2016).
However, since 2010, the importance of export duties in Argentina's tax receipts has dropped significantly, representing 13.4 percent of revenue in 2008, 11 percent in 2010, 6.5 percent in 2013, and finally, less than 5 percent in 2015 (4.94 percent) (AFIP 2016). In our model, this share in the base year is 7.4 percent, close to the average value for the 2011-2015 period.
During the whole period, the incidence of agro-industrial exports on the total collection obtained for export duties was very significant. As an example, in 2014, the collection for export duties on agro-industrial goods reached AR$64,601 million (on a total of AR$84,088 million), representing 76.8 percent of total tax revenue for this concept. Within the sector, soybeans and their by-products accounted for 4.5 percent of export duties (just over 7 AR$53,000 million) (AFIP 2016). However, not all the measures put in place generated additional fiscal revenue for the government, but many were simply aimed at reducing internal consumer prices. The quantitative restrictions on the export of grains, meat, and dairy are a clear example of this.
Besides fiscal considerations, the other reason that has been already mentioned to justify the imposition of differential export taxes (that is, imposing higher taxes on the primary sector compared with agro-industry) is the compensation of domestic producers for the tariff escalation used by other countries. 11
Last, export taxes on oil and gas were imposed, having the effect of keeping "low" the domestic prices of fuel and fertilizers, which are two major inputs for the production of agricultural commodities.
Impact of export barriers on internal prices
In general, agricultural policies implemented in the last decade in Argentina have had the effect of reducing domestic prices received by the producer, compared with corresponding export prices. The latter were reduced not only by the effect of taxes on exports, but also by export restrictions and other trade controls. Figure 3 .1 shows the evolution of the differences between the prices received by the producer and the FOB prices in Argentina for wheat in the period 2007-2014. We can observe a difference between the FOB price and the theoretical free alongside ship (FAS) price. This difference is the result of the impact of export taxes and quotas. This lower price received by the producer resulted in an extraordinary margin for the exporter (or industrial), above their costs and normal margins. 11 On this view, see the pioneer work of Balassa (1965 Balassa ( , 1967 Balassa ( , 1968 , showing the negative impact that tariff escalation in developed countries has on exports of processed products from developing countries.
Figure 3.1: Evolution of export prices of domestic wheat in Argentina, 2007-2014, US dollars per metric ton
Source: Regúnaga and Tejeda Rodriguez (2015) . Note: FAS = free alongside ship; FOB = free on board.
We can also see in Figure 3 .1 the exceptional situation for some months in 2013, due to a circumstantial shortage of supply (as a result of the decline in planted wheat area and serious quality problems that prevented allocating all production for human consumption) that originated short-term insufficiency of wheat to make bread in the domestic market. For this reason, producer prices of good-quality wheat increased significantly during that period and were above the international reference price.
Meanwhile, in Figure 3 .2, we can see what happened in the case of corn. Almost throughout the period under review, the price received by the producer was less than the theoretical FAS (except for a few months), although the margins were less than the ones received in the case of wheat.
Figure 3.2: Evolution of export prices of domestic corn in Argentina, 2007-2014, US dollars per metric ton
In Table 3 .2, we can see more clearly the difference between the export price and the price received by producers at the port of shipment for wheat, corn, and soybeans. As seen there, the data show the discount applied as a result of export taxes, as well as the combined impact of these taxes with the NTBs to exports and shipping costs. While in soybeans the difference between the export price and the price received by producers is largely explained by export taxes, in the case of maize and wheat, NTBs to exports have played an important role. The NTBs to exports have caused the discount on the domestic price of these products to be higher than that on soybeans, even when export duties on corn and wheat were up to 15 percentage points lower than those for oilseeds.
The NTBs to export put in place in Argentina include many less obvious costs associated with frequent changes of market regulations and the granting of export permits (known by their Spanish acronym, ROEs); increase in administrative burden arising from regulations; the risk of sanctions for alleged breaches of some bureaucratic requirements; and the financial costs associated with excessive delays in the reimbursement of taxes (value-added tax and export refunds).
Impact on crop area and total production
Despite the restrictions, total production grew at an annual rate of 3.5 percent between 2000/2001 and 2013/2014, evolving from 64 to 105 million tons 12 between these two harvests. 13 The main source of growth was not the yield per hectare but the increase in planted area, at a rate of 2.5 percent per year (Figure 3 .3). However, the restrictions on exports implied that Argentine agricultural production had less dynamism than that of other producing countries during the years 2007-2014. 14 During that period, the production of soybeans, and corn, grew, with some exceptions, at a slower rate than in Brazil, Australia, the United States, and Ukraine, while wheat and beef production actually declined (see Appendix 2 for detailed information). Source: Regúnaga and Tejeda Rodriguez (2015) .
The increase of the planted area was due partially to the extension of the agricultural frontier through the use of new lands, but also to a more intense use of the land through double cropping, which allows the harvest of more than one crop per year. The success of this system in Argentina was largely due to the expansion of no-till farming and to the introduction of glyphosate-resistant soybeans during the 1990s. No-till farming significantly reduced the tillage times between harvests, which allowed two, and even three, crops to be harvested in one year. , the growth in total grain production slowed to 2.7 percent annually. 15 We can observe a pattern of slower or even negative growth in other activities, such as beef and dairy.
It is worth mentioning that since 2007, a growing appreciation of the real exchange rate is also observed (by a devaluation lower than that of the inflation rate), which also affected profit margins and growth in the agricultural sector. Soybeans led the growth of grain production, doubling its production during the period (up by 4.6 percent annually). Corn production also increased, but at a slower pace, to 25 million tons in the 2013/2014 harvest. However, wheat production fell from 16 million tons in 2000/2001 to 10 million in 2013/2014.
The growing importance of oilseeds in Argentina's productive structure is noted in the evolution of the planted area. During the period 2000/2001-2013/2014, the surface with oilseeds grew significantly; however, the area with cereals did not register a growing trend during those 13 harvests (Figure 3.4 ). This is attributable to the increased profitability of soybeans, its lower cost of planting and cultivation, and the reduced uncertainty associated with government interventions (because soybeans were not subject to the NTBs to exports that were applied to wheat and corn). 
Impact on exports
Exports were also affected by the policies implemented. Figure 3 .5 shows the evolution of exports of the main cereals and oilseeds. While corn and other cereals (mainly thanks to barley exports) show a positive evolution in recent years, soybeans and wheat have been declining. This is particularly the case of wheat, which shows a downward trend since 2003 (briefly interrupted in 2012) and reached historic lows in 2014, with exports below 2 million tons. However, despite the drop in volume, soybeans remain the larger export product in value within this group of primary crops, with US$3.7 billion (40 percent of sales of grains and oilseeds) in 2014.
Meanwhile, products directly derived from agricultural production, such as oils, have also shown a negative evolution in recent years. Particularly, Figure 3 .6 shows the drop in exports of soybean oil, down 36 percent from its peak period (2007), although it still amounts to about US$3.4 billion. Despite the significant drop in soybean oil exports, the crushing of soy maintained a more stable evolution (Figure 3.7) , and after a small drop in 2008 and 2009, by 2010 had already recovered the levels of 2007. This was related to the fact that after legislation supporting the production of biofuels was implemented (Law No. 26,093), a substantial part of the soybean oil was earmarked for the production of biodiesel (Figure 3.7) . That legislation established a regime for the promotion of investments and the use of biofuels in the domestic market. In particular, it established the obligation to combine fossil fuels with biofuels (initially, in 2010, the minimum cut was a 5 percent blend, up to 10 percent today). 16 In the case of meat, we can see two different and well-defined trends (Figure 3.8 ). On the one hand, there was a sharp contraction in exports of beef, a direct consequence of the export restrictions (similar to what happened with wheat). And on the other, there was a significant growth in exports of poultry meat, which jumped from less than 20 tons in 2001 to over 350 tons in 2013 (an increase of 1,750 percent for the period as a whole). Nevertheless, similar to what happened with soybeans, beef still represented about 65 percent of the amount of foreign sales of meat, double the amount contributed by poultry meat (US$1.1 billion versus US$546 million, respectively).
METHODOLOGY 17 Dataset
There is no comprehensive dataset of export taxes applied worldwide. The Global Trade Analysis Project (GTAP 9.1) dataset (base year 2011) has limited export tax coverage: only 21 sectors out of 42 (trade in merchandise) have observations with export taxes and, on average, 17 percent of the exporters of these sectors use export taxes.
The export tax data in the GTAP 9.1 dataset has several flaws. First, it is not based on data collection at the Harmonized System (HS) level; instead, its data result from the processing of macrodata from social accounting matrixes. These data can be outdated and may mix the export taxes and other price distortions into both domestic and export prices. In some cases, the data are defined at a higher level of aggregation and are then spread out over several sectors during the GTAP database formatting process. Second, the GTAP treatment of agricultural products leads only to a net distortion at the border: net export taxes from export subsidies. Since agricultural negotiations have not focused on export restrictions, the GTAP database has discarded the information on export taxes for agricultural products. Third, it is obvious that some important countries, such as China, are missing from the list of export restriction users. Fourth, because the GTAP database has a specific module that addresses the energy sectors (gas, oil, petroleum, and coal, either processed or refined), there is a higher concentration of export taxes in the energy sector due to the different treatment of, and the additional information available for, that sector.
To overcome these limitations, we have developed a new database defined at the exporter/HS6 level, with information on ad valorem and specific export taxes. This dataset is then aggregated into the GTAP database sectors; we rebalance the GTAP database before using those values in the model.
The overall approach closely resembles the methodology used in the MAcMapHS6 import duties dataset and its linkage with the GTAP database (see Boumellassa, Laborde, and Mitaritonna 2009 ).
The most important technical choices for building the database are the following:
• Due to poor information and implementation challenges, we do not consider bilateral export taxes (no preferential treatment).
• We try to use the most recent information, particularly the data on export taxes provided by the Directorate General for Trade of the European Union Commission, but we supplement this with alternative sources, such as trade policy reviews by the WTO, the Organization for Economic Cooperation and Development (OECD), DG Trade -EU trade briefs, and publisher resources (Piermartini 2004; Bouët and Laborde 2010a ). However, current but short-term measures are discarded.
• We use the MacMapHS6 trade weights to aggregate export taxes from the HS6 level to the GTAP sectors. However, we take into consideration the fact that the FOB value includes the export taxes, and we compute pre-export tax weights before aggregating.
• For energy sectors, we keep the existing GTAP9.1 export taxes information when available. 18
These changes do not greatly modify the average global level of export taxes. However, they do lead to strong sectoral and country reallocation. For example, China now applies export taxes, Argentina jumps from an average 0.3 percent export tax to more than 9 percent, and export taxes globally disappear from the apparel sector and concentrate instead on raw agricultural products (raw hides, oilseeds, cotton, and cocoa), minerals, processed oilseeds (soybean oil and palm oil), aluminum and iron (scrap and semi-processed), and timber (rough and logs). The bulk of export taxes are still imposed on energy products, and the export tax applied by Russia on natural gas (according to GTAP data) is the main source of global distortion. 
THE MIRAGRODEP GLOBAL COMPUTABLE GENERAL EQUILIBRIUM MODEL
This section summarizes the features of the Miragrodep version used in this study and the key assumptions relevant for this paper. It is important to note the code modification introduced in the model to capture the quantitative export restrictions (See Appendix 3 for detailed explanation).
General features
Miragrodep is a multisectoral, multiregional CGE model devoted to trade policy analysis. 19 The model operates in a sequential dynamic recursive setup (that is, it is solved for one period, and then all variable values, determined at the end of a period, are used as the initial values of the next period). Macroeconomic data and social accounting matrixes, in particular, come from the GTAP9.1 database, which describes the world economy in 2012 (Aguiar, Narayanan, and MacDougall 2016) . From the supply side in each sector, the production function is a Leontief function of value-added and intermediate inputs: for production, one output unit needs x percent of an aggregate of productive factors (labor, unskilled and skilled; capital; land and natural resources) and (1 - Factor endowments are fully employed. The only factor with constant supply is natural resources, with a few exceptions detailed later in this paper. Capital supply is modified each period because of depreciation and investment. Growth rates of labor supply evolve exogenously based on UN demographic projections. Land supply is endogenous, as it depends on the real remuneration of land. In some countries, land is a scarce factor (for example, India, Europe28), such that elasticity of supply is low. In others, land is abundant (Brazil and the North American Free Trade Agreement, or NAFTA, countries), and elasticity is high. 21
Skilled labor is the only factor that is perfectly mobile. Installed capital and natural resources are sector specific. New capital is allocated among sectors according to an investment function. Unskilled labor is imperfectly mobile between agricultural and nonagricultural sectors, according to a constant elasticity of transformation (CET) function, because unskilled labor's remuneration in agricultural activities is different from that in nonagricultural activities. This factor is allocated between these two series of sectors according to the ratio of remunerations. Land is also imperfectly mobile between agricultural sectors.
The Miragrodep model uses constant aggregate employment (wage flexibility) in all countries. It is quite possible to suppose that total aggregate employment is variable and that there is unemployment; however, this choice greatly increases the complexity of the model, which means simplifying assumptions have to be made in other areas (such as in the number of countries or sectors). This assumption could amplify the benefits of trade liberalization for developing countries. In full-employment models, increased demand for labor (from increased activity and exports) leads to higher real wages, such that the origin of comparative advantage is progressively eroded; however, in models with unemployment, real wages are constant, and exports can increase much more.
Capital in a given region, whatever its origin (domestic or foreign), is assumed to be obtained by assembling intermediate inputs according to a specific combination. The capital good is the same whatever the sector. In this version of Miragrodep, we assume that all sectors operate under perfect competition, there are no fixed costs, and price equals marginal cost.
The demand side is modeled in each region through a representative agent whose propensity to save is constant. The rest of the national income is used to purchase final consumption.
Preferences between sectors are represented by a linear expenditure system-constant elasticity of substitution function. This implies that consumption has a nonunitary income elasticity (that is, when the consumer's income is augmented by x percent, the consumption of each good is not systematically raised by x percent, other things being equal). The sector subutility function used in Miragrodep is a nesting of four CES-Armington functions that defines the origin of the goods. In this study, Armington elasticities are drawn from the GTAP9.1 database and are assumed to be the same across regions.
Macroeconomic closure is obtained by assuming that the sum of the external balance of goods and services plus foreign direct investment is constant. It implies an adjustment of the real exchange rate to keep this balance constant. Moreover, a lump-sum tax is applied in each country in order to keep public revenues constant (when export taxes are removed). 22
Compared with the usual Miragrodep structure, we add a new policy instrument to capture quantitative export restrictions in the sectors where they apply in the case of Argentina. An ad valorem-equivalent export tax is introduced in the model and determined endogenously to maintain the volume of exports consistent with the policy in the baseline (this instrument applies to the wheat sector only). In the scenario, we remove this tax at the same time as the other restrictions (see Appendix 3 for a detailed explanation).
Key assumptions
This section addresses other methodological points concerning the focus of this paper. First, as mentioned, we consider export taxes to be exogenous policy instruments: they are not determined by optimal behavior from policy makers and do not respond to foreign policies and changes in world prices. This implies that export taxes do not change in the baseline; thus, we remove them exogenously in the policy scenarios.
Second, the level of Armington elasticities plays an important role. These elasticities define the market power of a specific exporter since they indicate how captive the importer is vis-àvis a specific supplier. When implementing the export tax elimination scenario, a large elasticity will boost the tax removal's trade creation effects (that is, combining a large Armington elasticity with large export taxes initially can lead to very strong effects). In our scenario, we use the standard GTAP Armington values, which are low, and we perform a sensitivity analysis on this parameter using the values from the World Bank's LINKAGE CGE model (van der Mensbrugghe 2005), which are higher and equal to double the standard GTAP elasticities.
Third, factors of production have a constant supply, leaving wages and rents endogenous to the model. Finally, government deficits are allowed to change, not kept fixed as the percentages of GDP 23 and of foreign savings are fixed.
SCENARIOS
We are interested in looking at the effects of an elimination of export tariffs and export restrictions for agricultural products in Argentina. The scenario used replicates the part of the export tariffs established by Decree No. 133/2015 and Decree No. 160/2015 of December 2015 that apply to the agricultural sector (Official Gazette). In these decrees, export duties were removed for all agricultural tariff items, except for soybeans and their derivatives, which were reduced to 30 percent and 27 percent, respectively. As mentioned before, the export taxes in the soybean complex were not fully eliminated. In 2015, a yearly reduction of 5 percentage points until 2021 was announced. However, in October 2016, the government announced that there was not going to be a reduction in the tariff for 2017 in the oilseed complex, and in January 2017 it announced a monthly 0.5 percentage point decrease from January 2018 until December 2019, to reach the goal of an 18 percent tax rate for soybeans and 15 percent tax rate for oils in December 2019. 24
The Argentine government also eliminated export restrictions, which strongly affected the exports of wheat, maize, bovine meat, and some dairy products. Gazette) , but the procedures for granting the export permits have been streamlined and made more transparent, implying a virtual elimination of the restrictions.
This paper presents three scenarios that illustrate the changes in policies (export taxes and export restrictions) under different circumstances. For our first scenario (central) we assumed that the government will keep decreasing the export tax rate at the same rate until 2021, leaving a 6 percent tax rate for soybeans and a 3 percent tax rate for oils from that year until the end of the period under consideration. The second scenario shows the important role that the government deficit plays in the way the economy adjusts to the resources it has, and the third scenario illustrates the effect that the export tax differential on the soybean complex has on the value chain and the rest of the economy.
The results are presented as a comparison between the baseline, without policy changes, and the scenarios, with changes in policies. In the baseline, capital accumulates according to investments, labor supply follows demographic projections, and total factor productivity is calibrated to reproduce the World Bank GDP projection up to 2025.
RESULTS
It is important to note that our scenario illustrates the effect of the elimination, or in some commodities, the reduction, of export taxes and export restrictions only in Argentina. Given the size of the Argentine economy, it is not surprising that the impact on the rest of the world is very small; 25 however, there are some changes in the international prices of some commodities of which Argentina is a large exporter.
The decrease in world prices of soybeans and grains will negatively affect countries that produce those commodities (Brazil and NAFTA countries) and benefit the countries that import them. Overall, world consumption of soybeans and wheat increases by 0.3 percent with respect to the base in 2025 and by 0.04 percent for the case of other cereal grains (Table 7 .1). Interestingly, the price of vegetable oils decreases more than the price of oilseeds since this market is impacted by the removal of export taxes on the both outputs (oil) and the inputs (soybeans). While Argentina is not a major dairy exporter, the dairy sector sees a decline in world prices due to lower feed costs for the industry. 
Macro variables
The change in trade policies implemented by Argentina will be seen in the effects on the trade balance. The value of total exports in real terms grows by about 6.51 percent with respect to the baseline in 2025 (Table 7 .2). The aggregate performance is explained by the increase in agricultural exports, which grow by 21.7 percent over the base in the first 10 years after the elimination of the tax and export restrictions, while industrial exports decrease by 5.8 percent and services decline by 7.8 percent (Table 7 .3). Indeed, since we assume a fixed current account in value, the growth of agricultural exports leads to a real exchange rate appreciation and a higher domestic absorption of goods and services from secondary and tertiary activities. Argentina has market power in some agricultural commodities, which implies that the terms of trade tend to move against the country: the changes in export tax and export restrictions push international prices down. In our scenario, the terms of trade for Argentina decrease by 1.3 percent with respect to the baseline by 2025.
The Argentine economy will grow by 0.13 percent more than in the case of not eliminating the export taxes by 2025, driven by growth in the agricultural sector due to the change in export policies toward the sector (see Table 7 .2). The moderate GDP increase is related to the assumptions regarding factor employment. We assume constant employment of labor and capital, and therefore real GDP growth is driven only by efficiency gains and real exchange rate effects.
Another noticeable result is that when export taxes decrease, causing a small expansion in GDP, it is not related to an increase in the aggregate level of investments, even if investments in agriculture go up. The reason is that in this scenario the government deficit worsens due to the drop in revenues caused by the reduction in export taxes. In turn, this leads to a crowding-out effect on private investments due to the now bigger government deficit (a decline of government savings of almost 7.8 percent of the GDP by 2025 compared with the baseline) (see Table 7 .2). In fact, total investment will be 2.1 percent less than at the baseline at the end of the period in the case of elimination of export taxes (the only reduction is in the case of the oilseed value chain). However, the sectors for which the export restrictions are eliminated experience an increase of investment of between 7 percent and 30 percent with respect to the baseline in 2025. For the rest of the agricultural sector, the level of investment will be smaller when export taxes are eliminated, showing the same crowding-out effects of the now bigger government deficit.
Change in domestic prices-changes in income (welfare and household income)
The consumer price index increases by about 3.8 percent with respect to the reference in 2025. Looking at producer prices, those in the agrifood sector increase by 18.2 percent, in industry by 2.3 percent, and in services 2.8 percent (each by the end of the period analyzed when compared with the baseline). Prices play an important role as a mechanism of adjustment for this economy after the elimination of the export taxes and restrictions. Domestic prices in Argentina increase more rapidly than in the rest of the world, leading to a real appreciation of the exchange rate, as discussed above.
Overall welfare also increases by a small 0.7 percent with respect to the baseline at the end of the period analyzed. It is important to note that this result applies to all Argentine households as a whole (it is the sum of all households in the economy); obviously, this does not mean that all of them may benefit from the change in policy.
Production by sector (production and employment) Table 7 .4 reports the changes in 2025 observed in production when comparing the trajectory of keeping the export taxes and restrictions versus eliminating them. We can see that the commodities in which the export taxes are eliminated or reduced increase their production at the expense of the commodities that did not have export taxes originally. Those are results at the end of the period analyzed. But there are also adjustments over the years to the policy changes implemented that are worth mentioning.
Cereals see a big increase in production (around 20 percent for the first few years) after the export tariffs and restrictions are eliminated; however, in the years that follow, the level of production increases at a rate comparable to the one obtained when restrictions are still in place, showing the effect of the ROE on wheat production. In the case of soybeans, the increase in production takes place at a steadier growth after 2017, given that the export tax is not eliminated completely in the first year but instead had an initial 5 percentage point decrease in 2016 and no reduction at all in 2017, followed by a 0.5 percentage point reduction every month from January 2018 to December 2021.
Vegetable oils show the same pattern as oilseeds, but with a somewhat higher annual growth, in the order of 8 percent for the first years and then only around 1 percent for the last four years of the period analyzed.
We should note that soy meal as well as milled flour are combined into the food processing sector, not allowing a detailed analysis of the effects of the policy changes in these sectors.
The livestock sector in Argentina has experienced many challenges. The number of bovines slaughtered and the extraction rate (slaughter of beef cattle stock) in the country over the last three decades fluctuated between 29 percent and 22 percent, being the highest in 2009 and the lowest in 2016. The elimination of export restrictions, aided by the initial lower rate of extraction, will lead to an increase in the production of meat and leather in the upcoming years, as shown in Table 7 .4. On the other hand, non-beef production of meat declines, affected by the higher price of feed products.
The favorable situation for the agricultural sector can be seen in that employment in the agricultural sector increases by 6 percent while employment in the nonagricultural sector declines by 1.1 percent with respect to the baseline, at constant total employment. Overall, the real wage for unskilled workers (deflated by the consumer price index) increases by 1 percent. Also, the amount of land dedicated to oilseeds, wheat, and other cereals increases by 9.9 percent, 7.1 percent, and 5.4 percent, respectively, over the 10 years analyzed, to the detriment of the other agricultural commodities.
Fiscal accounts
As noted, the government deficit increases in the first years given the decrease in tax revenues. This is reflected in a decline in investment spending. The transmission mechanism for this crowding out in a macroeconomic model with financial variables would include channels such as government borrowing that drives up interest rates, decreasing investments. In this CGE model, without financial variables, there is a direct negative effect from reduced savings to investments through changes in the available net savings for the private sector.
Government revenues are 4.5 percent smaller than in the case where export taxes are not eliminated in 2025, while the ratio of government revenue over GDP decreases by 4 percent with respect to the baseline by 2025. However, although there is a considerable decrease in revenues in the first six years, after that the revenues in this scenario grow at a slightly higher rate than the baseline, due to the expansion of the tax base related to higher economic growth, but never reaching the previous levels as a percentage of the GDP (10 years is not enough for government revenues to catch up with the level they would have reached in the case where taxes were not eliminated). Government savings follow a similar path. With the elimination of export taxes, not only government revenues but also government savings are smaller than in the case with export taxes, since we do not consider an alternative tax strategy and we do not reduce public expenditures.
So far, the discussion has considered a government closure in which deficits can increase and the government relies only on domestic savings. In what follows, other closures are considered for the government accounts.
Other closures for the government accounts
In this section, we assume that the public budget balance is a constant proportion of GDP and that an increase in the consumption tax rate is implemented to offset the loss revenue caused by the reduction of export taxes. In this scenario, the alternative public closure is also applied in the baseline, leading to different baseline levels in each of the scenarios. Table 7 .5 shows the results from the scenario in which export taxes and restrictions are eliminated for almost all of the agricultural sector (with the exception of the oilseed value chain, in which the export tax is reduced but not totally eliminated by 2021), using different government closures. Note: GDP = gross domestic product. The central simulation has flexible government savings as a percentage of GDP. GDP, imports, exports, investment, government revenues, and government savings are in constant Argentine pesos. Welfare is calculated as equivalent variation, which can be interpreted as real consumption.
The first thing to notice is that when government savings as percentage of GDP is kept at the same level as in the baseline, there is no crowding out of investment (it is 1.1 percent higher than the baseline in 2025) and GDP is 1.4 percent above that baseline as well (Table  7 .5).
As can be seen in the results, there are implications for allowing an increase in the government deficit. If the deficit increases in response to the decrease in government revenues, there will be less domestic savings in the economy; this is translated into lower total investment and lower GDP growth. However, consumers, as a whole, will still benefit from the somewhat higher levels of consumption they can now achieve. In the case of the second scenario-government deficit stays constant as a percentage of GDP-there is no crowding out of investment. There is higher GDP growth, but household consumption (and therefore welfare) will be smaller, given the increase in the consumption tax rate necessary to compensate for government revenue losses from export tax elimination.
Tax differential in the oilseed value chain
The situation in the oilseed value chain does still reflect the fact that, as mentioned in the previous sections of this paper, the export tax has not been totally eliminated. The most recent decree covers only the period until 2019, not being clear on what will be the next steps.
We run one additional scenario that relates exclusively to the oilseed value chain. The idea is to illustrate the differences that would result from totally eliminating the export tax, which obviously also implies the elimination of the export tax differential. The simulation allows changes in the government's fiscal deficit.
In this scenario, the production of soybeans and oils grows by 4.7 and 2.5 percentage points, respectively, compared with the case in which the export taxes on those products are not totally eliminated and therefore the export differential remains. The results are in line with similar findings obtained in a partial equilibrium framework by Bouët, Estrades, and Laborde (2014) , showing that the elimination of the export tax differential will not necessarily lead to declines in the processed product. 26 The impact on the rest of the economy will be different as well. Table 7 .6 shows the macro results for the two scenarios for the oilseed value chain under the same closure (that is, allowing fiscal deficits to increase). The total welfare of Argentina is 0.15 percentage points higher by 2025 in the case of total elimination of the export taxes, compared with the scenario described in the first section of this paper, in which export taxes in the oilseed value chain are not totally eliminated.
GDP will grow by 0.04 percentage points less in the case of the total elimination of the tax, compared with the scenario in which the 6 percent and 3 percent export tax rates are retained for oilseed and vegetable oil, respectively. Government savings will be 1.5 percentage points lower in the case of the total elimination of export taxes for the oilseed value chain, and government revenues will be 0.6 percentage points less in this case. All this suggests that the main impact of eliminating all export taxes is on the government accounts. All this suggests that the main impact of eliminating all export taxes falls on the government accounts.
CONCLUSIONS
This paper has provided an economic analysis of the elimination of export taxes and export restrictions in the Argentine agricultural sector.
Several arguments have been used to justify the implementation of such trade practices: (1) export taxes can raise the world price of exports and therefore improve terms of trade; (2) export taxes can reduce the domestic price of the taxed commodity and benefit final consumers of this commodity; (3) export taxes can reduce the domestic price of the taxed commodity and benefit intermediate consumption of this commodity (important when the commodity is a primary one and expansion of the manufacturing sector that buys it is at stake, as with the soybean value chain); (4) export taxes increase public revenue, which is beneficial in a country where fiscal receipts on the domestic base are small, provided that the tax does not reduce total production of the taxed good; and (5) export taxes are a means of redistributing income from domestic producers of the good taxed to domestic consumers of that good, and to the public sector. We considered several of them in this paper.
First, we found that export taxes and restrictions in Argentina do affect world prices and the country's terms of trade. The removal of those taxes and restrictions leads to declines in world prices, particularly of those products whose supply was most affected in that country by the lower domestic prices for producers generated by the policy interventions. These declines negatively affect producers of similar products in other countries but benefit consumers. However, the overall change for world welfare, although positive, is basically negligible in value, given that the size of Argentina in the global economy is small.
Second, the removal of export taxes and restrictions leads to small increases in GDP in Argentina compared with the baseline maintaining them. Those policy changes also generate small increases in overall welfare. What changes most is the structure of production, rather than the overall level of GDP or welfare. In fact, the agricultural and agro-industrial sectors whose supply was affected by the restrictions increase significantly (wheat and other cereals, the oilseeds complex, red meat production), but others contract, affected by competition for land and/or increases in the costs of raw materials (such as animal feed in the case of the production of white meat). Outside the agricultural sector, industry (other than agro-industries) and services decline compared with the baseline with taxes and restrictions, due to the real appreciation of the Argentine peso and our assumption of constant employment. Investment declines overall when the deficit is allowed to increase with the removal of export taxes, but again, there are important differences across sectors, with investment increasing in the sectors benefiting from the policy changes and declining in other sectors. It would be important to further analyze these issues in the context of less than full employment of factors.
Third, an important consideration is that the reduction in export taxes increases the government's deficit; therefore, other taxes or adjustments in fiscal accounts will be needed to keep fiscal balances and to deal with the possible negative crowding-out effect on investment. In fact, in the simulation that increases consumption taxes to compensate for the decline in export taxes, investment increases (that is, there is no crowding-out effect). Other options to maintain the level of investment in the first years would be foreign borrowing by the government or expansion of foreign direct investment; but of course, these options would require increases in external payments in the future.
Fourth, contrary to the idea that the elimination of the export tax differential in the oilseeds value chain would lead to a decline in the production of the processed products (such as soybean oil), the simulations show that the impact of the expansion of the primary product (when the elimination of the differential is combined with an overall reduction of export taxes) also leads to an increase in the production of the processed products.
Besides the economic aspects discussed so far, it is important to remember the legal issues involved. Article XI of the General Agreement on Tariffs and Trade 1994, among other things, prohibits the application of quantitative restrictions to exports, but includes an exception related to "export prohibitions or restrictions temporarily applied to prevent or relieve critical shortages of foodstuffs or other products essential to the exporting contracting party." The applicability of this exception hinges on the interpretation of several undefined terms such temporarily, critical shortages, and essential products. On the other hand, export taxes are allowed under the WTO. Export taxes and export restrictions will be part of the discussions at the WTO. Net food exporting countries should be prepared to discuss with net food importers the possibility of a compromise on the use of export taxes, perhaps combined with some expansions in market access. This paper has tried to contribute to that debate, looking in some detail at the experience of Argentina.
APPENDIX 1: Agricultural export duties in Argentina, 2015
HS
De scription Export Duty (%) 0201.10.00 Carcases or half-carcases of bovine animals, fresh or chilled 15.00 0202.10.00
Frozen bovine carcases and half-carcases 15.00 0203.11.00
Swine carcasses and half carcasses, fresh or chilled 5.00 0206.10.00
Fresh or chilled edible offal of bovine animals 5.00 0207.11.00
Fresh or chilled fowls of the species Gallus domesticus, not cut in pieces 5.00 0207.14.00
Frozen cuts and edible offal of fowls of the species Gallus domesticus 5.00 0302.11.00
Trout, fresh or chilled excluding heading No 03.04, livers and roes 10.00 0302.43.00
Fresh or chilled sardines "Sardina pilchardus, Sardinops spp.", sardinella "Sardinella spp.", brisling or sprats "Sprattus sprattus" 10.00 0302.54.00 "Fresh or chilled hake ""Merluccius spp., Urophycis spp.""" 10.00 0304* Fish fillets and other fish meat, fresh, chilled or frozen. 
